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ABSTRACT
’ A study examined the views of principals, teachers,
parerts, and students pertaining to the role of vocational
agriculture in developing and enhancing certain mathematical skills.
During the study, researchers interviewéd 36 secondary vocational
agricultural teachers, 35 math- teachers,'35 principals, 137 students,
and 260 parents of students enrolled in 36 high school vocational
agricaltural programs throughout Iowa. All thirteen of the math
conce&;s examined in the study were con51stently regarded as being of
greatdr~than-average importance to students 'studying in vocational
" agricultural programs. The math and vocational teachers' responses
prov1ded significantly higher mean scores than did the students' and
parents' responses. Based on the responses of thé study participants,
_recommendations were made calling for- the following actions:
_inclusion of all 13 math concepts as part cf the instructional
program for vocational agr1cu1ture, with special emphasis on
convert1ng units of measure”and.on the use of whole numbers;
f/'recognltlon oa the part of educators of the need to incorporate
~ - applied math concepts.into the vocational agr1cultural course of
study; and reliance upon mathematics teachers as a source of
assistance for agricultural educdtors. who,are developing agricultural
.teaching materials and lesson plans 1ncorporat1ng applied math
concepts (MN)
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Importance of Including Mathematical Concepts
Instiruction as a Part of the Vocational
Agriculture Program ~© Study

i wetie ..

Agriculture is an industry thay p@quires its employges to use and
apply knowledge and skills from many discipiinesvif they-are to be
successful in their occupation;. Therefore, agricultural education

may need to be concerned not only with the body of knowledge that is

"unique to agriculture, but also other -nonagricultural Kknowledge and

skills which are applicable to agriculture. Agriculture relies
heavily upon the language of mathemtaics for communicating its needs,

describing its markets, and donducting its business. If employeesa

. need mathematical skills to function in today's agricultural industry,

the following question must be answered. d vocational
agriculture assist its students in learn aﬁply mathematical
skills and concepts?

L}

According to Long (1972) teachers of mathematics have long been

aware of, and attempted to meet the neea for assisting their students

in understanding the impcrtance of mathematics in different areas of

application., The teaching cf mathematical skilds in oﬁher courses’ and
voéational tasks helps.students to learn math concepts and realize
ﬁhat Qhat theg have léarned is samething more +han isolated academic
;xercises. Henderson (1975), in discussing the future of instruction
in mathematics,™~ndicated that mathematics as a subjecﬁ apart from
other subjects may tend to disappear iﬁ favo; of interdiscip%inary
app;oaches. Stes 975)n00ncluded that matheméb;cs education is

pluralistic and tiai there is a need for relating mathematics to its
. N\
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applications at all levels and areas of the curriculum.

Long (1972) identified 66 basic mathematical skills required for
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success in.related vocational education courses. He conciuded that

the skills most needed by vocational students included the four

\

fundumental operations with whole numbers, basic use of fractions and
rule regding, and rpundin_ I
A review of literature provides evidence that math;;atics need to
be stressed in all areas of the curriculum and that there are Basic :
math 3kills needed by vocational students. The research question for
tnis study was the following:' What applied mathematical éoncepts
should be included in Iowa vocational agriculture progranms of study?

A}

Purpose of the Study
The purpose of this study was to examine hqw principals,
teachers, parents and students perceived the role of vocational
" _

agriculture in developing and enhancing selected mathematical

concepts.

Methods*and Procedures
Through a reviewtof other studies involving'méthematlcs and
vocations, and related literature and textbobks, the folidwigg '
mathematical concepts Qere identified: o , y
T volume concepts
2. converting units of meaéure
3. use of whole numbers
— 4, ratio and proportion conceptg
5.w percentage concepts
6. metric units of measure

7. English units of measqne

. 8. averages -(simple statistics)



9. fractions

10. decimals

11, area concepté

12. simple algebra’

13. graphs and tables

The basic hath concepts idehtified were reviewed by college and

high school math instructors. These itemsvyebe then devéloped'into an
interview question format. 71nhe interview schedule and interview

‘guidelines were field-tested for clarity and ease of understanding.

~

After the tisld-test, revisions on both the interview schedule and

interview guidelines were made.

A 99-point scale was used for respondents to record their

perceived importance of including the applicatibp/of each math concept

- .
as a part of the vocational agricuiture curriculum. A scale value of

’

""" yas used to indicate an item was of no impgrtance; a scale value
of "50" 'was used to indicate an item waé'bf average ilmportance; and a
scale value of "99" was used to indicate an item was of utmost
importance for inclusion in the vocational agriculturé curfgculum.
The research pcpulation for this study included Iowa secondary

vocat.ional agriculture teachers, teachers, of mathematics, principals,

vocational agriculture students, and the students' parents from 36

bandomly selected schools in Iowa. One member from each of the three

<

edvcator groups, one randomly éelected student represepting each grade

level from 9 to 12, and the parents of the selected students

constituted the sample for this study. o,

The interview schedule was administered at each of the 36 schee’s

by group interview. Useable data were obtained from 36 (100%) of the

vocational agriculture instructors, 35 (Y7.2%) of the math teachers,

e
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indicated if significant differences occurred among group means.

35 (97.2%) of the principals, 137 (95.1%) of the students and 260

(90.3%) of the parents. ‘ ' .
“The data were tabulated and summarized. Me~ - ' 'ord

deviations, one-way analyses of variance, and he scrnic. 1€ post hoe

test were computed to compare the respondént groups' responses.

Findings
Mean impbrtance ratings and standard deviations from the

mathematical concepts are presented by respondent group in Table 1. F

-values from the analyses of variance tests are also provided which

Insert,Tabie 1 about here

.Two mathematical concépts, converting‘units of measure and the

use of whole numbers, were rated highest in importance with overall

means of 75.7 and 75.2, respectively. Students and parents “at:d

converting units of meaéure highest while vocational

teacheré and principals rated -the userf whoie numbers as most

important. qMath teachers g%vé applicétion'of area concepts their
- A

highest rating.

The math concept rated lowest in overail importance was teaching
how tohhse éimple algebra, with an overall mean score of 55.7. All
five response groubs gave this item their lowest rating.

Significant F values were found for seven of the thirteen
concepts: 1) application of voiume concepés, 2) ratio and proportion

concepts, 3) use of fractions, 4) applications of percentage concepts,

5) applicationwof area cdncepts,_p) use of decimals, and 7)



iﬁterpreting and using graphs and charts. The mathematics teachers

-

rated each of the thirteen concepts higher than did the other four

groups. The mean scores of tl..c student group were lower than the

.other four groups for all math concepts except interpreting and using

graphs and charts. : . \

For math concepts in which significant F values were found, the

Scheffe post hoc test was used to locate the significantly different

group means. KRatings by the math teacher group for the application of
volume concepts, use of ratio and proportion concepts and the use of

fractions were fignificantly higher (.10 level of significance) than

~ the ratings of the student group. The ratings of vocational

agriculture teachers and the math_tegchers were significantly higher

(.05 level of significance) than the ratings'of the students ?nd

- parents for application of percentage cohcepts. Math teachers'

ratihgs of application of area concepts were significantly higher (.05
level of significance) than the ratgngs of the students and parents.’
Finally, both math teaché;s and principals rated-interpréting'and
uslu% graphs/charts significantly . .r (.10 level . significanc.y
thap did vocﬁtional agriculture teachehs, stddents, and parnents.
Coépoéite mean; were greater than 50 (average iﬁbortance) for
each of fhe fivebgroups. The math teacher group broducéd the smallest
standard deviation (13.3) and the parent group had the. largest
stagdérd deviation (19.4) for tﬁe cohposité'meaﬁs. This finding

indicated that the math teachers' responses were more homogeneous than

the parents' responses. . - ' ;

The significant F valus (P< .01) for the composite means

indicated'that the five groups did not rate the importance of the mat.

concepts egually. ‘he Schet'fé posl hoc test revealed that the math

7



teazcher group composite mean (76.1) was significantly higher than the
student group's composite mean_(bu.g) at the .05 level of

significance.

Conclusici:s
The purpose of this inQestigation was to determine the rqie of
vocgtiongl agriculture in developing'and enhancing mathematical |
concepté as‘pérceiﬁed by selecged éducatoré,-parents and'students.
The results of this study provided a basis from which the following
conclusioﬁs can be drawn:
.1. A1l thirteen math concepts were consistently regarded to be
~of greater-thannaverage (scale value zbove 50) importarice.
Tgis observation indicates that mathematics shouid)be an
important part of education in vocational agriculture.
2. The math teachers' responses produced t%e highest com’
mean Scores. This fact alcates viaiu matn ceachers support
the inclusion and application of math concepts in vocational
“agriculture programé of study even to a greater extent théq
the other fdur groups studied. '
3. Students generally rated the‘importance of each math concept
lowér than the otheg groups. One explanatioﬁ for this
finding may have been‘that students expéct the vpcation;l
agriculture program to stress agricultural subject matter and -
. not mathematiog
4, The w-"h teaéhp" ~r, 5 com~osite mean .= found to be
: signifLCanﬁly higher than thé"student_composite mean. This

result may be due to the faot that math teachers are very

familiar Wikh their subject matter and may be able to *

~
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The

study:

perceive situations in which mathematics can be taught in_

agriculture wheraas studeh£s pay have a more limited view of

the burposé of vocational agriculture instruction.
Implication;

following implications are based on the findings of this

All thirteen math concepts should be included as a part of

instruction in vocationai égriculture when they are

applicable to problems in agriculture. Special emphasis

should be placed on includiﬁg {nstruction an ‘converting units

of measure and the use of whole numbers.

Educators shguld recognize the r-~d to incorporate applied

math ato the curricula and instructional materials

used .. ocational « riculture.

Mathems ics Feachera shiould be a sourge of éssistance for

agricultural educators in déveloping agricultural teaching

’
materials and plans which incorporate applied math concepts.
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Table 1

14

Group Means and Standard Deviations for Importance of Including Mathematical Concepts

in.the Vocational Agriculture Program of Study by Partizipant Group

Vo Ag Math Prin. Students Parents Total

. Concept 03B 3 137 260 503  FValue P
] (] v g a i
Application of volume concepts 71.8b ?7.2 23.7 63.0 65.7 66.8 3 U4kt 009
21,17 22,0 23.9 26,2 25,4 253
Convert units of measure S 67 183 T8 T 3 15 1,67 155
i7.7 1.3 0.0 25.2 24,5 23.6 ) '
Use of whole numbers 80.3 -79.0 78.8 0.5~ B Bl g
18.8 214 216 3.4 5.0 38 7T
Use of ratio and proportion L4 76,07 747 65 65.9 6.7 3 010
concepts C27 23 2 25.8 26.8 25.8 RASEE
Use of f;actions 74.6. 19.8 739 A65.7 11.3 70.8 2.87% .02
20,3 158 23.0 26.4 26.6 25.3
Application of percentage 77.9 188 73.6 63.2 64.5 66.7 ¢ gk Oéb
- concepts 181 18,5 .3 B3I 6 5.0 0T
Use of English units of 66.6  69.1 63.1 66.2 63.? 67.4 0.2 '0928
measure 26.1 25,6 2.0 26.8 8.8 2.7 ' '
Application of area toncepts 3.1 841 i 62.1 6%.3 66.5 2 62% 000
« 00 13 B g S w3y T T
A ¢ -
Use of decimels | 60 83 713 658 6.0 697 7,40% 008 -

0.5 141 23.9 263 21.8 26.2
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Vo Ag Math Prin. Students Parents

o o ] | Total -
Concept TR & I 137 260 503 TValue P
Use of avérages - . 67.0 71.5 697 68.4 65,7 67,2 L.
o 0.5 185 187 4. 259 2 08 W
Use of metric units of measure 415 0.7 €3.7 0.3 68.9 1.8 iZO
| . 19.2 18,2 20.5 21,8 29.4 21.2 ' '
Use of staple algebra 6L 604 B9 ST %5 BT o0
C a 238 229 2.3 . 30.9 30.6 29, ' '
Ihterpreting and using graphe - 63.0 78,3 75.8 66.0 65,3 67.0 1.88%¢ 004
and cherts , | 19.9 15,0~ 18.1 22,5 26.0 23.8 ' o
\ ‘ . |
Composite 6 61 T 648 616 68,0 iy '
| 01 1 3.67%% 006

157 133 107

18.3

.
~ Mean
¢d

b§b8t%:j?;d deviation |
Y'I-k,
Stgificant at .05 level, (df=4,498)

J
Xk
Significant at .01 level, (df=4,498)
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